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22( ) $arrow a$
$a.Parrow Pa$
$Parrow Qa\Rightarrow P+Rarrow Qa,$ $R+Parrow Qa$
3
3.1( ) $\sim$
$P\text{ }Q\text{ }R$ $a$
$P\sim P+P$ ( ) $P+Q\sim Q+P$ ( )





$-P\sim sQ\Rightarrow\forall a\in A$ . $\forall P’$ . $Parrow P’a\Rightarrow\exists Q^{/}$ . $Qarrow aQ’\Lambda P’\sim Q’s$
$-P\sim sQ\Rightarrow Q\sim Ps$
33( ) $F::=1|\neg F|F\Lambda F|[a]F$
$F\supset G=\neg(F\Lambda\neg G)\text{ }F\vee G=(\neg G)\supset F\backslash F\supset\subset G=(F\supset G)\Lambda(G\supset F)$
$\text{ }\langle a\}F=\neg[a]\neg F$
34( )
$-P\models 1<\Rightarrow P=1$
$-P\models\neg F\Leftarrow\Rightarrow P\not\in F$
$-P\models F\Lambda$ $G\Leftrightarrow$ $P\models F\ P$ $\models G$
$-P\models[a]F\Leftrightarrow\forall Q$ . $Parrow Qa\Rightarrow Q\models F$
3,5 ( ) $\models F$ $\Leftrightarrow\forall P$. $P\models F$







4I $\dagger fF\Rightarrow\exists P$. $P\models F$
4.2 $P\models F,$ $\vdash F\supset G\Rightarrow P\models G$




$a\in A=\{\tau\}\cup N\cup\{\overline{n}|n\in N\}$
$P::=1|GP*P$
$G::=a.P|G+G$
$a=\overline{n}\in A$ $\overline{a}=n$ $\overline{\tau}$
$*$
$|$
52( ) $arrow a$
$a.Parrow Pa$
$Parrow Q\supset P+Rarrow Qaa,$ $R+Parrow Qa$
$P\prec^{a}Q\Rightarrow P*Rarrow Q*Ra,$ $R*Parrow R*Qa$
$Parrow Qa,$ $P’arrow Q’a\Rightarrow P*Qarrow P’*Q’a$
$Parrow Qa,$ $P’arrow Q’\overline{a}\supset P*Qarrow^{\mathcal{T}}P’*Q’,$ $Q*Parrow^{\mathcal{T}}Q’*P’$
53( ) 3.1
$P\text{ }Q\text{ }R$ $a$
$P\sim Q\Rightarrow P*R\sim Q*R,$ $R*P\sim R*Q$ ( )
$P\sim 1*P\sim P*1$ ( )





. $\{\langle \mathrm{i}_{1}, j_{1}\rangle, \ldots, \langle i_{l)}j_{l_{t}}\}\}=\{\langle i, j\rangle|a_{i}=\overline{b}_{j}\}$
$T9$
5.4 $P*Q\sim Q*A$ ( ) $P*(Q*R)\sim(P*Q)*R$ ( )










$-P\models F$ AG $\Leftrightarrow$ $P\models F\ P$ $\models G$
$-P\models[a]F\Leftrightarrow\forall Q-Parrow Q\supset Q\models aF$
$-P\models F-\triangleleft G\Leftrightarrow\forall Q$ . $Q\models F\supset P*Q\models G$
$-P\models F*G\Leftrightarrow\exists Q$ , R. $P\sim Q*R,$ $Q\models F,$ $R|\vdash G$
63
7
$F$ $\forall P$. $P\models F$
$P\# F$ $P$ $P$
LK $\mathrm{L}\mathrm{K}$
80











$\forall F\in\Gamma_{0}$ . $P_{1}*...$ $*P_{n}\models F$ ) $\ \forall F\in\Gamma_{i}$ . $P_{1}*\ldots*P_{n}\# F$
$\forall \mathrm{i}\in 1,2,$
$\ldots,$
$n$ . $(\forall F\in\Gamma_{i}. P_{i}\models F)\ \forall F\in\Gamma_{i}$ . $P_{i}$ $F$
$\Gamma 0,$
$\ldots$ , $\Gamma_{n}\backslash \Delta_{1},$ $\ldots,$ $\Delta_{n}$ $\Delta_{0}$ $F$
$\Rightarrow(/F)$ $\Rightarrow(/F)$
$\forall P$ . $P\models F\text{ }\Rightarrow(/F)$ $\exists P$. $P*:F$
$(\Gamma_{1}/\Delta_{1})\ldots(\Gamma_{n}/\Delta_{n})\Rightarrow(\Gamma_{0}/\Delta_{0})$ $(\Gamma/\Delta)$























$\frac{(\Gamma_{1}/F,\Delta_{1}))\tilde{\Gamma}\Rightarrow(\Gamma_{0}/\Delta_{0})}{(\neg F,\Gamma_{1}/\Delta_{1}),\tilde{\Gamma}\Rightarrow(\Gamma_{0}//\Delta_{0})}$ $\frac{\tilde{\Gamma}\Rightarrow(\Gamma_{0}/F,\Delta_{0})}{\tilde{\Gamma}\Rightarrow(\neg F,\Gamma_{0}/\Delta_{0})}$
$\Lambda$ :





$\frac{\tilde{\Gamma}\Rightarrow(F,\Gamma_{0}/\Delta_{0})}{\tilde{\Gamma}\Rightarrow(F,\Lambda G,\Gamma_{0}/\Delta_{0})}$ $\frac{\tilde{\Gamma}\Rightarrow(F_{)}\Gamma_{0}/\Delta_{0})}{\tilde{\Gamma}\Rightarrow(G\Lambda F,\Gamma_{0}/\Delta_{0})}$
$arrow$ :











( $\mathrm{i},$ $j\in\{1,2,$ $\ldots,$ $n\}(i\neq j)$ )














$\forall F\in\Gamma 0\cdot P_{1}*\ldots*P_{n}\models F)\ \forall F\in\Gamma_{i}$ . $P_{1}*\ldots*P_{n}*F$
$\forall \mathrm{i}\in 1,2,$
$\ldots,$
$n$ . ($\forall F\in\Gamma_{i}$ . \models F)&\forall F $\in\Gamma_{i}$ . $P_{i}\# F$
75( ) $\vdash F\supset\models F$
76( ) $\models F\Rightarrow\vdash F$
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